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Grazing S tudies at  Antelope Range 
A Progress Report 1964-69 
A . S .  Series 69-56 
James K .  Lewis , W. R .  Trevillyan and Marshall Haferkamp 
Long term grazing management studies mus t  cover both wet and dry 
phases of the clima tic cycle in order to provide re liable estimates of 
the effects o f  various graz ing management practices on livestock produc t i on 
and on . the range resource . Intensity of  graz ing stud ies with sheep have 
been conducted a t  the Antelope Range since 195 0 . A progress report of 
this work was published by Gartner , Lewis and Trevil lyan (1965 ) . The 
f irs t phase of this  s tudy was concluded in 196 2 . 
The S tudy Area 
The Antelope Range is located approx imately 15 miles eas t o f  
Buf falo i n  Harding County in the lowes t  precip itation zone i n  the 
s tate . Annual precipitation for the period of record from March , 
1953 through November , 196 9  has averaged 13 . 57 inches . Warm season 
(June , July , Augus t )  cool season (previous Sep tember through current 
May) and vegetation year (previous September through current August )  
precip itation and thei r departures for the period 1962 through 19 69 
are shown in tab le 1 .  For the eight years 1954 through 19 61 , vege tation 
year precipitation averaged 11 . 94 inches with an average departure of -1 . 63 
and a total departure of  �13 . 02 inches . During this  8 year period one 
year was about average ( 1956  wi th 13 . 7 5 inches ) ,  one was above normal 
(1957  with 15 . 25 inches ) the res t  were below normal . The four years 
1958  through 196 1 were especially dry with only 9 . 92 inches of 
precip itation f alling during the 1961 vegetation year . However , 
during the eight year period since 1961 ( table 1 )  the vegetation 
year precipitation has averaged 15 . 6 2 inches with an averag� departure 
of +2 . 05 inches and a total depar ture of _+:16 . 4 2 inches . Two years 
during this  pe riod were slightly below normal . Thus , the data reported 
are from a different phase of the climatic cycle than that reported earlier . 
The vegetation at  the Antelope Range is the northern mixed prairie 
type . The dominant cool-season grasses are wes tern wheatgrass (Agropyron 
smithii)  and needle-and- thread ( S tipa comata) : the dominant warm-season 
grass is b lue grama ( Bouteloua gracilis ) .  Other common grasses are green 
needlegrass ( S tipa viridula) , prairie sandreed (Calamovilfa longifolia) , 
prairie j unegrass (Koe leria cri sta.ta) , little blues tem (Andropogon 
scoparius ) and bluegrasses (Poa spp . } .  Sedges , especially threadleaf 
sedge ( Carex fi lifolia) and needleleaf sedge ( Carex eleocharis ) ,  a re f airly 
abundant . S ilver sagebrush (Artemis ia cana) , is conspicuous as are many 
na tive forbs . 
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Soils in this dry part of the Ches tnut soil zone have not been leached 
to any great dep th . Consequently , lime and o ther carbonates have ac­
cumulated fairly high in the soil profile . Mos t  of the soils on the f ield 
s tation have f ine sand incorporated in their surface horizons . The maj ority 
of . these soils would be classe d as a s ilty range soil group . Other 
important range-soil groups found on the s tation are sandy , thin s ilty , thin 
sandy , claypan , thin claypan , and overflow . 
Procedure 
In the fall of 196 2 , 400 range ewes aged two through s ix the following 
spring were permanently allo t ted by res tricted randomization to four summer 
grazing treatments and wi thin each grazing treatment ewes were allot ted 
each year to d if ferent lambing treatments . The sunnner graz ing treatments 
were continuous season-long grazing at a light (<35%) , medium ( 45-55%)- or 
heavy (7 60%) use rate from ear ly May to late October . One hundred ewes 
were grazed at the med ium rate under a four-pas ture res t  ro tation grazing 
sys tern in which season of use was ro tated . on _the. g·razed ·un i ts .  One p A s  t u r<:> 
wns res ted each year . T ime of movement was b ased on utili zat i on .  Put­
and-take ewes were used to adj us t . the s tocking rate to secure the desired 
Jegree of use . Ewes were winter-grazed as a band on deferred range and 
fed 2 /3 lb . of 40% . pro tein supplement containing added phosphoru� and 
vi tamin A every other day unti l  approxima tely 6 weeks before lamb ing · 
and then were given the same amo�nt of  supplement daily until lamb ing � 
Iodized s al t  was provided . Prairie hay was fed at  the rate of about 
3 3 / 4  lb s .  per he ad daily when snow cover prevented grazing . Ewes wete 
sheared approximately 3 weeks to one month before the beginning o f  
lamb ing . Ewes were b red to Hampshire rams t o  begin lamb ing about April 
1 in 1964 and 1965 and about Ap,ril 15 in subsequent years . Ewes were 
treated with thiobenzole for internal paras ites about November 1 each 
year . Ewes were shed- lambed , kept in lambing j ugs 1 to 2 days and in 
doubling up pens 1 to 2 weeks before turning out on spring range . 
From 1964 through 1967 half of  the ewes in each grazing treatment 
were fed prairie hay plu s  2 / 3  lb . 40% protein · supplement f rom the t ime 
they lambed until they lef t the lamb ing pens . P rairie hay was fed alone 
until the new grass was abundant enough tha t  they quit coming for hay . 
The · other half of  the ewes were self-fed a pelle t containing approximately 
2 / 3  prairie hay and 1 / 3  b arley with 5 %  molasses • . In 1968 and 1969 the 
treated ewes were hand-fed a lamb ing ration of abou t 2 lb . prairie hay , 
1 lb . alfalfa and 2 lb . b arley whi le in the lambing pens and 1 lb . barley 
and 2 lb . alf alfa from the time they le f t  the lambing pens until placed 
on summer pas ture . Results of  the lambing ration s tudies 1964-66 were 
reported by Lewis and Trevillyan ( 1967 ) .  
Year Differences 
- -- - -
Result$ a�4 Dis cuss ion 
From the standpoint of forage production all of the years f rom 1964 
through 1969 were very f avorable . Although precip itation for the vegetation 
year was below normal in 1967 and 196 8  ( table 1 )  rains were well distributed , 
there was an abundance o f  old g rowth > and the g rass ma<l e  consi derah le re-
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growth af ter graz ing under all treatments .  Consequently , all available 
put-and- take ewes were used and others were brought from Newell each 
year . Nevertheless in mos t  ye ars utilization levels were below that 
which was planned . 
In 1964 weather after lambing was very f avorable , grass came early 
and lambs did well . However , an epidemic of  dog ticks (Dennicentra 
andersonii) occurred during la te April and large lamb losses occurred 
especially in twin lambs . Pos t-mortem examina t ion showed arthri tis with 
increase in j oint fluid from wh i ch staphylocci were cul tured . One 
lamb was found to ·have multiple abs cesses throughout the skeletal 
mus cles and vis cera from which s taphylocci were cul tured . These organisms 
may have entered through the tick b ites . Lambs tha t  recovered grew 
slowly and weaning weights were low in all lo ts ( tables 2 ,  4 ,  5 ) . 
In 1965 , the ewes were in very good condition and the lambs got 
of f to a good s tart . However ,  spring s torms occurred a t  about weekly 
intervals dur ing Apri l .  Approximately 12 inches of snow and a total 
precip i ta tion of  2 . 65 inches were received in April . Lamb losses were 
high especially wi th twins suckling ewes not receiving a special lambing 
ration . Cool season precip itation was 5 . 15 inches above normal and need l e­
a nd- thread made an abundant cro p  o f  ne edles , especially in the l ightly 
and moderately grazed pastures . Needle inj ury appeared to reduce weaning 
weights in these pas tures ( t ab les  4 and S) . 
In 1966 , a severe bliz zard occurred on March 3 and dropped abou t 
13 inches of snow in 2 days . A number of  ewes were los t in drif ts . 
However , the ewes were very s trong and thrifty and those tha t were 
found and dug out wi thin 5 days were still alive and healthy . However ,  
ewe losses averaged 12% ( tab le 2 ) . Lambing did no t begin unt il April 12 
and lambs had very little clima tic s tress af ter being turned out on 
spring range . 
In 1967 a severe blizzard s truck on April 30  and dropped abou t 2 
feet of  snow in less than 36  hours , winds up to 7 0  miles pe r hour 
caused tremendous drif ts and buried many ewes and lambs . Ewe death 
los ses averaged 11% for the year and lamb losses were very high in all 
treatments ( tab le 2 ,  4 ,  and 5 ) . The lambing ration s tudy was dis continued 
and all ewes were fed prairie hay free choice and 40% pro tein supplement 
until the snow melted and grass was available . The summer was quite 
dry . However , weaning weigh ts were near normal ( tab le 2) . 
Although , precip itation was sl ightly below normal in 1968 especially 
early in the season, sub sequent rains were well dis tributed , regrowth 
was vigorous , forage quality was excellent and was reflected in excellent 
lamb survival and high weaning weights in all pas tures ( table 4 and S) . 
Precip itation was very f avorable ear ly in. 1969 bu t the weather was very 
dry in late summer . Weaning weights were about  normal . 
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Graz ing Management 
For the six years s tocking rates averaged 0 . 23 ,  0 . 3 2 and 0 . 5 2 AUMs/acre 
respec tively for light , medium and heavy grazing ( table 3 ) . Th is corresponds 
to 0 . 87 ,  0 . 62 and 0 . 38 acres per ewe per month . During these favorable 
years the maximum change in s tocking rate from low to high amounted to 
a 24% increase in light grazing , 32% in moderate continuous , 23% in heavy 
and 2 8% in moderate res t  rotation . These s tocking rate increases in mos t  
years were not sufficient to secure the planned uti lization rates . 
The heavily gra zed pas ture exceeded full use in only two ye ars , 1964 and 
1966 . 
Utilization is very diff icult to measure in these pas tures because of  very 
spot ty graz ing . Areas near the bedground , water , loaf ing areas and areas 
previously grazed are grazed repeatedly to very low s tubble heigh ts . Other 
areas may remain comp le tely unuti lized . Increas ing the stocking ra te . ,res u l t s  
i n  a reduction of  ice cream plants and an increase i n  the acreage that i s  
closely utilized . In light grazing some areas· are very close ly uti l i zed 
year after year . In he avy grazing many areas have remained unused since 
the drought of 1961 when the pas ture was severely utilized . Ice cream 
plants , espec ially palatab le brows� such as American plum , buffaloberry , 
wes tern snowberry and silver sagebtush r.a ve been killed in mode rate and 
heavy continuous graz ing but s till remain in light grazing . 
In the res t rotation grazing sys tem with a rotation of season of 
use on the grazed uni ts , the se plants are inc reas ing where remnan ts exis ted 
when the sys tem was begun . While the graz ing sys tem helps to protect 
preferred species i t  does no t solve the spo t ty graz ing problem . I t  aPP" ,... ' "  
tha t common use of graz ing by more than one kind of grazing ;m i m;l l w i l l  
be needed to improve distribut ion on ranges similar to those at the 
Antelope Range . The res t  ro tation grazing sys tem has resulted in 
somewhat lower utilization at the same stocking rates . Range condition 
has improved marked ly . However ,  the res t rotation grazing system with 
rotation of season of · us e on the grazed uni ts has resul ted in poorer 
ewe condition in the fall , lower lamb crop born , lower weaning we ights 
of s ingle and twin lambs , and less lambs weaned per ewe bred than any 
of the other lot s  ( table 3 ) . This was true in most years ( tables 4 
and 5 ) .  The lower performance of the ewes on the grazing · system is 
probably related to the reduction in the amount of regrowth which can 
be utilized thus forcing the sheep to c·onsume more mature forage 
which is somewhat lower in nutritional value . Die t s tudies are needed 
us ing esophageal fis tula.ted ewes to clarify th is point . Probably ,  
higher livestock production per head can b e  ob tained by omit ting the 
ro tation of season of use on the grazed uni ts . This wou ld probably be 
des irab le on ranges that are in high range condition . However � as 
ranges are in low range condi tion , the rotation of season of use will 
has ten improvement . 
In marked contras t to the earlier s tudies conduc ted during the 
d ry phase from 195 3-1961 (see Gartner , Lewis ;lnd T rcvi l l y a n ,. 1965)  the 
ewes in the heavily grazed pasture we r e  about as productive as those in 
the light or medium pastures . This was probab ly due to the very f avorab le 
precipitation which increased forage production and permit ted ex tens ive 
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use of regrowth . Range cond iiton is continuing to decl ine in favored 
areas some of wh ich are now in poor+ range condition . However ,  there 
are areas in the pas ture which are in excellent range condition . In 
general , however ,  palatable forbs and browse are comple tely or nearly 
abs ent and palatable midgras ses such as green needlegrass and wes tern 
wheatgrass are being rep laced by blue grama and bu ffalograss excep t in 
ungrazed areas . Big blues tem is taking extreme graz ing pressure bu t is 
s till persisting in some drainageways . Plains pricklypear appears to 
be increas ing . Some accelerated eros ion by wind and water is evident 
on the closely uti lized areas . A re turn to the dry phase of the climatic 
cycle wi ll undoub tedly result in a dras tic change in plane of nu trition 
and in ewe production from thi s  pas ture . 
Comple te economic analys is of this s tudy is no t pos sible at this 
time . If the co s t  of returning the heavily grazed p as ture to excellent 
range cond ition is ignored , heavy use wi ll be the mos t economi cal 
management practice during the wet phase of the clima tic cycle � 
However , range improvement cos ts mus t  be cons idered in the long run and 
when these are included this type of use is no t very attractive , especia l ly 
during the dry phase of the cl imatic cycle . 
Summary and Conclus ions · 
A long term grazing management study comparing light , moderate 
and heavy continuous grazing and a moderate rest  rotation graz ing sys tem 
with ewes at  the Antelppe Range is being continued during a wet phase 
of the climatic cycle . Year differences due to blizzards , spring s torms , 
precipitat ion and d isease hqve been of overriding impor tance in sheep 
production regardles s  of treatment . Contrary to resul ts ob tained during 
a d ry phase of the climatic cycle , ewe performance umder heavy grazing 
has been approximately equal to that of ewes on light ly and moderate ly 
grazed pas tures . Range deteriorat ion , however ,  continues on closely and 
severely used por tions of  tle pas ture . Res t  rotation graz ing with a 
rotation of  season of  use on . the grazed units  has resulted · in good range 
improvement and lower degrees of utilization at  the same s tocking rate . 
However ,  ewe and lamb production has been lower than from any o ther 
treatment . This s tudy is planned to continue into the dry phase of the 
climatic cycle .with modif ications th at will include common use grazing 
by sheep and cat tle , removing the ro tation of season o f  use from the 
res t ro tation grazing sys tem ,  and hopefully · including s tudies to 
measure the actual intake and nutritional value of the diet of grazing 
cattle and sheep . 
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Tab le 1 .  warm season , cool season , and vegetation year precipitation and departures at  Antelope Range , 19 62 
through 1969 . 
Year 
�����.-�����--il�9�6·2��1�96�3��1�9�6�4�_..19.6.S---1-966 1967 1�9-G-9���M�e�aHBl--���������� 
Warm seasonl , inches 3 . 04 11 . 43 10 . 40 6 . 08 8 . 3 7 5 . 04 7 . 09 9 . 03 7 . 56 
Depar turel , inches - 3 . 83 +4 . 56 +3 . 5 3 -0 . 79 +1 . 50 -1 . 83 +0 . 2 2 +2 . 16 +0 . 69 
Cool season 2 � inches 
Departure 2 inches 
Vegetation year 3 , inches 
Departure 3 , inches 
cwnulative depar ture 
� ince 19 61 , inches 
12 . 25 
+5 . 55 
15 . 29 
+l . 7 2  
+1 . 7 2  
8 . 35 5 . 7 4 11 . 85 5 . 46 7 . 48 5 . 98 7 . 39 8 . 06 
+1 . 65 -0 . 9 6 +5 . 15 -1 . 24 +o . 7 8  - . 07 2  +0 . 69 +1 . 36 
19 . 7 8 16 . 14 17 . 93 13 . 83 12 . 5 2 13 . 07 16 . 4 2 15 . 6 2 
+6 . 21 +2 . 5 7 +4 . 36 +0 . 26 -1 . 05 - . 50 +2 . 85 +2 . 05 
+7 . 9 3 +10 . 50 +14 . E 6 +15 . 12 +14 . 07 +13 . 57 +16 . 4 2 
� 
1 warn season precipi tation is the precipitation received in June , July and Augus t  of the current year . Departures 
were calculated from the +1 year mean 1953 through 1969 of 6 . 87 inches . 
2 Cool season precipi tation is precip itation received from Sep tember of the previous year through May of the 
curreit year . Departures were calcu la ted from the 17  year monthly means excep t that 16 year means were 
used cor December , January and February . The me an value for this record was 6 . 7 0 inches . 
3 Vege �ation year precipitation is  the sum of the warm season and the cool season precip itation o� that rece ived 
from September 1 of the previous ye ar through Aurus t  31  of the current year . Departures were calculated from 
the mean value of 13 . 57 inches . 
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Tab le 2 .  S tocking rate , ewe death loss , fleece and lamb produc tion , mean o f  
all trea tments by years . Antelope Range 1 9 64 through 1969 . 
Years 1964 1965 19 66 196 7 1968  
S tocking rate , '1illMs/a . 32 . 37 • 34 . 3 1 . 37 
Ewe death loss , % 6 6 12  
Lambs born alive , 
% ewes bred 1 1 5 1 20 105 
Lamb s weaned , 
% ewes b red 82 84 96 
Weaning weight  
singles , lb . 7 3  76 84 
Weaning weigjt 
twins , lb . 59 60 69 
Lamb weaned 
2 lb . /ewe bred 5 7  5 8  7 5  
Fleece wt . , grease , lb . 8 . 6  . - _9 �-ft ·-- 9 . 0  
1weaning we ight o f  twins raised as twins . 
2rncludes weigh ts o f  twins raised as s ingles , 
s ingles and bums . 
1 1  5 
1 1 5 1 30 
7 1  1 1 7  
82 94 
65 76 
55 99 
9 . 2  10 . 5  - -- ·- - - - -
triple ts raised as 
1969 
. 35 
3 
122  
96  
8 2  
68 . 
7 3  
twins or 
Table 3 .  S tocking rate , degree o f  use , range condi tion , ewe death loss , 
fleece and lamb production as af fec ted by grazing treatment s .  
Antelope Range . Six year means , 1964 through 1969 . 
Grazing sys tem 
Grazing rate 
S tocking rate , AUMs /a 
Degree o f  use 
Range condi tion 
Ewe death loss , % 
Ligh t  
. 2 3 
S light 
Excellent 
8 
Lamb s  b orn , % ewes bred 
Lambs weaned , % ewes b red 
Weaning weigh t , s ingles , lb . 
Weaning weight , twins , lb . 
Lamb weaned , lb /ewe b red 
Fleece weight , grease , lb . 
1 2 1  
88 
85 
6 8  
6 9  
9 . 4  
Continuous 
Modera te 
. 32 
Mod . -Full 
Good 
6 
12 1 
9 2  
8 1  
68 
7 1  
9 . 8  
- 7 0 -
Heavy 
. 52 
Full-Close 
Fair 
8 
1 16 
9 3  
82 
6 7  
7 1  
9 . 2  
Res t  
Ro tation 
Moderate 
. 32 
Moderate 
Good+ 
7 
1 1 3 
9 1  
79 
6 3  
66 
9 . 0 
• 
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Tab le 4 .  S tocking ra te � degree of us e ,  ewe dea th loss , flee ce and la1nb product ion by years in the ligh t  
and modera te continuous ly gra zed pas t ures . Ante lope Range , 1964-69 . 
Gra zing ra te Li gh t  Modera te 
Year 64 6 5  66 6 7  68  69 All 64 65 66 6 7  6 8  69 All 
years years 
S tocking rate , 
AUMs / acre . 2 3 . 24 . 2 2 . 2 1  . 26 . 24 . 2 3  . 29 . 34 . 30 . 2 8 . 37 . 32 . 32 
Degree of  use S l lr S l *  S U  S l t  S U  S U  Slt Full Mod- Full Mod- Mod- Mod- Modera te 
erate erate era te erate+ to full 
Ewe death 
los s , % 4 4 14  12  9 4 8 5 6 8 1 2  0 2 6 
Lambs b orn alive , 
% ewes b red 1 2 6  1 35 104 1 19 1 2 2  1 2 2  12 1 1 16 1 2 2  1 14 1 1 7 1 2 8  129 12 1 
Lamb s  weaned , 
% ewes bred 83 85 92 69 105 9 5  8 8  8 3  82 102 69 1 18 98  92  
We aning weigh t , 
s ingle , lb . 74 77 87  88 96 86 85 7 3  7 1  84 79 96 83 8 1  
Weaning we igh t , 
twin , lb . 64 5 7  69 69 76 72 68 58 59 70 6 6  7 8  7 4  68 
. . .  
Lamb weaned � 
lb . I ewe bred 59 5 8  7 3  5 7  9 1  76  69  58 54  80 5 3  104 7 7  7 1  
Fleece weight , 
gre ase , lb . 8 . 6  9 . 3  9 . 0 9 . 3  10 . 5  9 . 6 9 . 4  9 . 1  10 . o  9 . 6  9 . 5 10 . 7 9 . 6  9 . 8  
*Sl . = slight 
• ,• • • ' �- I . ..  
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Tab le 5 .  S tocking ra te , degree of  use ,  ewe death los s , fleec e and lamb produc tion by years in the heavy 
con tinuous ly grazed and in .the moderate res t rotation pas tures . Antelope Range 19 64-69 . 
Grazing sys tem Continuous Re s t  Ro tation 
Grazing rate Heavy Moderate 
Year 6 4  6 5  6 6  6 7  6 8  69 All 64 65 66 67 68  69  All 
years years 
S tocking ra te , 
A.UMs/acre . . 48 . 5 5 "� 52 . 4 7 . 5 8 . 5 1  . 52 . 29 . 34 • 32 · . 28 . 36 . • 3 3  • 3 2  
Degree of us e C lose Ful]... Close Full Full Full Ful l- Mod- S light  Mod- Mod- Mod- Mod- Mod-
Clos� er ate era t� erater erate era te era te 
Ewe death loss , % 9 5 14  1 2  4 3 8 7 7 10  7 7 4 7 
, : . . 
Lambs born , . : 
% ewes bred 109 1 19 106 1 36 1 0 7  1 1 8 1 16 109 105 96 1 16 1 33 1 1 8 1 1 3 
Lamb s  weaned , 
% ewes bred 82 88 10 1 6 8  1 2 5  9 2  93  79 8 3  89 7 7  1 19 9 9  9 1  
Weaning we igh t ,  
singles , lb . 7 3  7 8  83 80 9 5  84 82 7 1  7 7  8 1  7 9  9 0  76 79 
Weaning we igh t , 
twins , lb . 6 1  65 ] I  64 76 64  67  54  59  6 6  6 2  7 3  6 2  6 3 
Lamb weaned , 
lb . /ewe bred 5 7  66 79 5 3  105  68 7 1  54 52 67 5 7  96  70  6 6  
Fleece we ight , 
greas e ,  lb . 8 . 4  9 . 3  8 . 8  9 . 0 10 . 4  9 . 2  9 . 2  8 . 2  9 . 0 8 . 6  8 . 9  10 . 3 9 . 0  9 . 0  
N 
!"'--
